Resonator fiber optic gyroscope (RFOG) is a new kind of high precision inertial sensor based on Sagnac effect by using a shorter fiber. This paper analyzes the noise induced by Shupe effect, and the characteristics of fiber optic ring resonator (FORR) based on photonic crystal fiber are analyzed. The influence of temperature on polarization and noise induced by Shupe effect are mainly investigated, and simulation results show that FORR based on photonic crystal fiber exhibits better performance than that of conventional fiber, and simulation shows that the noise induced by Shupe effect in FORR based on photonic crystal fiber is 7 times lower than conventional fiber.
ysis shows that the noise of this scheme is six thousand times lower than that before optimization [7] . Yu et al. analyzes the performance of air-core photonic bandgap fiber (PBG) in designing of RFOG and simulates the Kerr effect. Results show that Kerr of RFOG made by PBG exhibits better performance than that of conventional fiber, and also the velocity offset induced by Kerr effect is at least one magnitude lower [8] . Lin impairs the performance of gyroscope. In their scheme 90˚ rotation-splicing is used to overcome the polarization noise and their experimentation also prove it [9] .
Nowadays, photonic crystal fiber (PCF) exhibits unique properties such as high birefringence, high nonlinearity and low confinement loss. These make PCF be a new hotspot and have been fabricated to obtain high performance in gyroscope. Investigation also show that PCF exhibits better performance in depressing of temperature fluctuation, which can be used in the optimization of RFOG [10] [11] . So in this paper, PCF is used to improve the performance of RFOG, and the Shupe effect model is obtained to investigate the temperature characteristics. Figure 1 shows the structure of fiber optic ring resonator, of which C, L and α denote the coupler, fiber length and transmission loss of optic fiber, respectively.
Theory
According to the conservation of energy, the intensity of electric field of output can be obtained as follows [12] :
where c r , c k and c θ are the loss of coupler, splitting ratio and polarization angle, x β and y β are the propagation constant of both polarization axes.
After optimization, the transfer function of resonator can be obtained as follow:
The structure of fiber optic ring resonator.
From above, the output of detector can be expressed as follows: 
where When temperature fluctuated, the effective refractive index can be obtained:
where n T ∂∆ ∂ is the temperature coefficient of PCF and T ∆ is the temperature fluctuation quantity.
Then the phase due to temperature fluctuation can be expressed:
And the error due to the temperature can be obtained:
where S is the Shupe constant.
Results and Discussion
In this paper, the relationship between characteristics of resonator and temperature is analyzed. And some parameters are set as: the wavelength Figure 2 shows the resonance curves of resonator of PCF and conventional fiber, from which two resonance points can be observed. It is denoted the state of polarization. After analysis, it is also found that the phase difference of both state of polarization of PCF is smaller than that of conventional fiber when under the same temperature fluctuation, which indicate that PCF has a better applicability than conventional fiber when suffer from complex condition. Figure 3 shows the error curves of resonator induced by temperature, from which it is observed that the error increases with the increases of temperature fluctuation. In addition, it is also found that under the same temperature fluctuation, the error of conventional fiber is higher than that of PCF. These results
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show that PCF will performance well in designing and fabricating of resonator and can also improve the characteristics of gyroscope when suffer from temperature fluctuation.
Conclusion
In conclusion, PCF is used to analyze the performance of resonator and the resonance curves and the error induced by Shupe effect is obtained. Results show 
